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(54) SCANNING OPTICAL SYSTEM 

(57)Abstract: 

PURPOSE: To provide a scanning optical system capable of easily detecting 
the intensity and shape of a beam from a light source and/or where the 
beam from the light source does not leak out of the system while a polygon 
mirror is stopped. 

CONSTITUTION: A polygon scanner 5 is constituted of the polygon mirror 
20, a polygon motor 21, a base 35, an electromagnet 30 for home position 
being a means stopping the polygon mirror 20 to a prescribed position set 
previously and an iron piece 32. By utilizing attracting force between the 
electromagnet 30 for home position and the iron piece 32, the polygon mirror 
20 is stopped forcedly to a prescribed position. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Scan optical system characterized by having the light source, the polygon mirror which carries 
out the scan deviation of the light beam from the light source, the polygon motor which carries out the 
rotation drive of said polygon mirror, and a means for making a position stop said polygon mirror when 
said polygon motor stops. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the scan optical system used being included in an 

optical printer etc. 

[0002] 

[Description of the Prior Art] If it was in the conventional scan optical system, when stopping the 
polygon motor which carries out the rotation drive of the polygon mirror, especially the halt location of a 
polygon mirror was not set up. Therefore, where a polygon mirror is stopped, when the reinforcement 
and the configuration of a light beam from the light source were inspected and adjusted, the polygon 
mirror had to be turned manually and had to be positioned so that a light beam might go into the visual 
field of the video monitor of light beam observation equipment. For this reason, inspection and 
adjustment had taken long duration. 

[0003] Moreover, where a polygon mirror is stopped, when inspecting and adjusting the light beam from 
the light source, there was a possibility of performing inspection and tuning without noticing the light 
beam having leaked from the beam injection hole out of scan optical system, and when especially a light 
beam was a laser beam, the problem was in the safety at the time of an activity. Then, the technical 
problem of this invention has a light beam from the light source in offering the scan optical system 
which does not leak out of a system, where it could shorten the time amount which inspection of a light 
beam conducted where a polygon mirror is stopped, and adjustment take and/or a polygon mirror is 
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stopped. 
[0004] 

[Means for Solving the Problem and its Function] In order to solve the above technical problem, scan 
optical system concerning this invention is characterized by having a means for making a position stop 
said polygon mirror, when (a) light source, the polygon mirror which carries out the scan deviation of the 
light beam from (b) light source, the polygon motor which carries out the rotation drive of the (c) 
aforementioned polygon mirror, and the (d) aforementioned polygon motor stop. 

[0005] In the above configuration, when stopping the polygon motor which carries out the rotation drive 
of the polygon mirror, and the means for making a position stop a polygon mirror works, a polygon mirror 
stops in the location set up beforehand: The position of a polygon mirror means the location where the 
light beam from the light source goes into the visual field of the television monitor of light beam 
observation equipment, or the location from which the light beam from the light source does not leak out 
of scan optical system. 
[0006] 

[Example] Hereafter, the example of the scan optical system concerning this invention is explained with 
reference to an accompanying drawing. 

The 1st example of [the 1st example, drawing 1 - drawing 6 reference] explains the scan optical system 
which can shorten the time amount which inspection of the light beam under polygon mirror halt and 
adjustment take. 

[0007] The laser beam scan optical system 1 is shown in drawing 1 . This scan optical system 1 
attaches a laser diode 2, a collimator lens 3, a cylindrical lens 4, the polygon scanner 5, and the ftheta 
lens 8 in housing 10. The laser beam by which outgoing radiation was carried out from the laser diode 2 
passes a collimator lens 3 and a cylindrical lens 4. It converges the laser beam made parallel light by the 
collimator lens 3 by passing a cylindrical lens 4 in the shape of [ which is in agreement near the reflector 
of the polygon scanner 5 in the deviation side ] a straight line. A rotation drive is carried out with 
constant speed in the direction of arrow-head c, and the polygon scanner 5 carries out the deviation 
scan of the laser beam with constant angular velocity continuously. After the scanned laser beam 
penetrates the ftheta lens 8, it passes slit 10a of housing 10, and it carries out image formation on the 
photo conductor drum 12. At this time, a laser beam is scanned by the shaft orientations of the photo 
conductor drum 12 at uniform velocity in the direction of arrow-head a. 

[0008] In order to inspect and adjust the reinforcement and the configuration of a laser beam of this 
scan optical system 1, light beam observation equipment 15 is used. Beam observation equipment 15 is 
equipped with the clinch mirror 16, the image formation lens group 17, the two-dimensional image 
sensors 18, and a video monitor. Attachment and detachment of beam observation equipment 15 are 
attained to the housing 10 of the scan optical system 1, and where the beam which is equivalent to the 
laser beam on the photo conductor drum 12 in the condition of having been attached in housing 10 is 
expanded, it is observed. That is, it is reflected by the clinch mirror 16, and where the image formation 
lens group 17 is expanded, incidence of the beam led to the mirror 16 by return by minding the ftheta 
lens 8 from the polygon scanner 5 is carried out to image sensors 18. And the beam which carried out 
incidence to these image sensors 1 8 is observed by the video monitor. 

[0009] Next, the polygon scanner 5 is explained. As shown in drawing 2 , the polygon scanner 5 consists 
of the electromagnets 30 for home positions and the pieces 32 of iron which are a means for making the 
position (it considering as a home position hereafter) set up beforehand stop the polygon mirror 20, the 
polygon motor 21, the base board 35, and the polygon mirror 20. 

[0010] It unites with the base board 35 and the polygon motor 21 consists of an outline, the base board 
35, a stator 23, the drive magnet 24, Rota York 25, and a revolving shaft 26. The base board 35 joins the 
drive circuit board 36 to the top face of the tabular member 37 made from aluminum. Cylinder part 37a 
is prepared in the member 37. The revolving shaft 26 is supported free [ rotation ] by the ball bearings 
27a and 27b currently arranged by opening of cylinder part 37a in the condition of having penetrated in 
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the hole of this cylinder part 37a. Rota York 25 has fixed in the center section of the revolving shaft 26. 
The drive magnet 24 is arranged in the wall head-lining side of Rota York 25. The stator 23 is arranged 
in the location which faces the drive circuit board 36 with the drive magnet 24. 

[001 1] The polygon mirror 20 is carrying out the forward hexagon, and aluminum, resin, etc. are adopted 
as the ingredient. Hole 20a is prepared in the center section of the polygon mirror 20, and after inserting 
a revolving shaft 26 in this hole 20a and laying the polygon mirror 20 in the top face of Rota York 25, the 
polygon mirror 20 is fixed to a revolving shaft 26 by the mirror anchoring member 28. 
[0012] Two electromagnets 30 for home positions are arranged in the location of 165 degrees, and the 
location of -15 degrees to the scan center line CL by the drive circuit board 36 (refer to drawing 1 ). On 
the other hand, two pieces 32 of iron are arranged in the location which faces an electromagnet 30 at~ 
the edge of the base of the polygon mirror 20. The drive circuit block diagram of the polygon scanner 5 
which consists of the above structure is shown in drawing 3 . 

[0013] The polygon motor 21 is DC brushless motor, and has adopted PLL control (Phase Locked Loop) 
as the roll control. The polygon motor 21 is equipped with the frequency generator FG made to generate 
a pulse synchronizing with rotation of a motor. The frequency generator FG has the magnet (not shown) 
prepared in Rota York 25, and the magnetic sensing element (not shown) prepared in the drive circuit 
board 36. 

[0014] If a motor 21 drives the frequency generator FG, a magnetic sensing element will detect a 
magnet and will generate the signalling frequency according to the rotational frequency of the polygon 
mirror 20. This signalling frequency is sent to the PLL control-section circuit 40, and is compared with 
the reference frequency equivalent to the rotational frequency set up beforehand (a phase shift is 
compared). If a gap is in a rotational frequency, an amendment signal will be sent to the motor control 
section circuit 41 from the PLL control-section circuit 40. The motor control section circuit 41 to which 
the amendment signal was sent changes the resistance welding time of the current passed to the stator 
23 of a motor 21, and it is made for the polygon mirror 20 to rotate it at a setting rotational frequency. 
[001 5] Drawing 4 shows build up time until it results in the rotational frequency by which an Ecklonia 
setup was beforehand carried out from rotation initiation of the polygon motor 21. The motor 21 of this 
example takes 12 seconds to make 4000rpm into a setting rotational frequency, and to stabilize and 
carry out a rotation drive at this rotational frequency. The output signal of OR element 47 is inputted 
into the polygon motor drive circuit 39 which consists of a PLL control-section circuit 40 and a motor 
control section circuit 41. Scanner-on signal 17a goes into one input terminal of OR element 47. The 
input terminal of another side is connected to bias resistance 44 and the scanner safety switch 45 
through a timer 46, and scanner home-position signal 17c for operating the electromagnet 30 for home 
positions enters. 

[0016] This scanner home-position signal 17c is sent to the circuit which operates the electromagnet 
30 for home positions shown in drawing 5 . This circuit connects the electromagnet 30 for home 
positions to the emitter of the PNP mold transistor 49, connects resistance 50 to the base, and grounds 
a collector. If scanner home-position signal 17c is set to Low level, base current will be supplied to a 
transistor 49 through resistance 50. Thereby, a transistor 49 will be in ON condition, a current flows on 
an electromagnet 30, and an electromagnet 30 operates. 

[0017] Next, the polygon mirror 20 is explained with reference to the timing diagram shown in drawing 6 
about the procedure which a home position is made to suspend. If the scanner safety switch 45 is 
turned on in. the condition that the polygon mirror 20 has stopped as shown in drawing 6 , scanner-on 
signal 17a will be set to Low level by only for 0.5 seconds. Thereby, an output signal is sent to the 
polygon motor drive circuit 39 from OR element 47, and a current is supplied to the polygon motor 21 
for 0.5 seconds from the drive circuit 39 based on this output signal. Since the polygon motor 21 drives 
for 0.5 seconds, the rotational frequency of the polygon mirror 20 rises from the graph of drawing 4 from 
Orpm to about 500 rpm. 

[0018] Next, when scanner-on signal 17a returns to High level after 0.5 seconds, the electric supply to 



the polygon motor 21 will be stopped, and the polygon mirror 20 will continue rotation with inertial force. 
On the other hand, according to the timing from which scanner-on signal 17a returns to Hign level, 
scanner home-position signal 1 7c is set to Low level with the timer 46 set to 0.5 seconds. Thereby, a 
transistor 49 will be in ON condition, a current flows on the electromagnet 30 for home positions, and an 
electromagnet 30 operates. Consequently, a suction force works between the piece 32 of iron prepared 
in the polygon mirror 20, and an electromagnet 30, and the polygon mirror 20 which was being rotated 
with inertial force is slowed down compulsorily, and is positioned at a home position, i.e., the condition by 
which it is shown in drawing 1 . Therefore, since a laser beam goes into the visual field of the video 
monitor of beam observation equipment 15 easily, the time amount which inspection of the 
reinforcement of a laser beam or a configuration conducted where the polygon mirror 20 is stopped, and 
adjustment take can be shortened. 

[0019] The 2nd example and the 2nd example of [the drawing 7 reference] explain the scan optical 
system from which the light beam from the light source does not leak out of a system during a polygon 
mirror halt. The scan optical system of the 2nd example is the same as the scan optical system 1 of the 
1 st example except the electromagnet for home positions. Therefore, in the 2nd example, the same sign 
was given to the same components as the scan optical system 1 and the same part of the 1st example. 
[0020] Laser beam scan optical-system V is shown in drawing 7 . This scan optical-system T has 
polygon scanner 5* equipped with the electromagnet 60 for home positions. Two electromagnets 60 for 
home positions are arranged by the drive circuit board 36 so that the polygon mirror 20 may stop in the 
location to which a laser beam does not leak from injection hole 10a of housing 10. That is, the 
electromagnet 60 is arranged so that it may be reflected on the scan square theta 2 with the larger 
laser beam by which outgoing radiation was carried out from the laser diode 2 than the greatest scan 
angle theta 1 which leaks from injection hole 10a according to the reflector of the polygon mirror 20 
under halt. 

[0021] In scan optical-system 1' which consists of the above configuration, by turning on the scanner 
safety switch 45 in the condition that the polygon mirror 20 has stopped, the polygon mirror 20 is 
compulsorily made into a home position, i.e., the condition by which it is shown in drawing 7 , and 
positioned in this condition. Therefore, even if it makes a laser diode 2 turn on accidentally, it is lost that 
a laser beam leaks out of the system of scan optical-system 1', and the safety at the time of an activity 
is secured. 

[0022] [3rd example, drawing 8 - drawing 1 1 reference] drawing 8 and drawing 9 show the polygon 
scanner 70 of the 3rd example. The polygon scanner 70 fixed to the anchoring substrate 78 consists of 
a polygon motor 71 and a polygon mirror 72. The square is carried out, a hole is established in a center 
section, and the polygon mirror 72 inserts revolving-shaft 71a of the polygon motor 71 in this hole, and 
is being fixed to revolving-shaft 71a. Photosensor 76 is formed in the top face of the polygon motor 71. 
On the other hand, one mark member 75 is arranged in the location which can detect photosensor 76 in 
the edge of the base of the polygon mirror 72. Whenever photosensor 76 detects the mark member 75, 
it sends a detecting signal to the below-mentioned home-position halt control circuit 80. 
[0023] The home-position halt control circuit block diagram of the polygon scanner 70 which consists of 
the above configuration is shown in drawing 10 . 80 is a home-position halt control circuit. This control 
circuit 80 receives delivery and the detecting signal from photosensor 76 for an energization signal to 
the polygon motor 71. Next, the polygon mirror 72 is explained with reference to the timing diagram 
shown in drawing 1 1 about the procedure which a home position is made to suspend. 
[0024] As shown in drawing 1 1 , a stop signal for the polygon mirror 72 to make a home position 
stopping the polygon mirror 72 in the condition of rotating with constant speed is sent to the home- 
position halt control circuit 80. Then, by receiving the detecting signal from photosensor 76, a control 
circuit 80 makes Low level the energization signal to the polygon motor 71, and stops the electric supply 
to the polygon motor 71. On the other hand, even after the electric supply to a motor 71 stops, the 
polygon mirror 72 is rotated until inertial force will not carry out natural damping. The natural damping of 
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this inertial force makes a fixed location (home position) always stop the polygon mirror 72. 
[0025] Therefore, if photosensor 76 is arranged in the position of the top face of the polygon motor 71 
so that the home position of the polygon mirror 72 may become the location where a laser beam goes 
into the visual field of the video monitor of beam observation equipment 15 easily, the scan optical 
system which can shorten the time amount which the detection of the reinforcement of a laser beam or 
a configuration performed where the polygon mirror 72 is stopped, and adjustment take will be acquired. 
Moreover, if photosensor 76 is arranged in the position of the top face of the polygon motor 71 so that 
the home position of the polygon mirror 72 may become the location from which a laser beam does not 
leak out of the system of scan optical system, the scan optical system which can secure the safety of 
— the activity done where the polygon mirror 72 is stopped will be acquired. 

[0026] the scan optical system concerning example] this invention besides [is not limited to said 
example, within the limits of the summary, can be boiled variously and can deform, although the polygon 
scanner explained in the 1st example and the 2nd example is equipped with the electromagnets 30 and 
60 for home positions, and two pieces 32 of iron, respectively — also ******(ing) — it is not limited to 
this and you may have only one piece, respectively. 

[0027] Moreover, as shown in drawing 12 , the operation which the polygon scanner explained in the 1st 
example and the 2nd example, and the scan optical system having effectiveness are acquired by forming 
2 sets of electromagnets 30 and 60 for home positions in the drive circuit board 36, and passing a 
current on the electromagnet of one of groups alternatively. Furthermore, although the polygon scanner 
of the 3rd example stops a polygon mirror by the natural damping of inertial force, it may stop a polygon 
mirror compulsorily in addition to this, and using a pulse control (when a stepping motor is adopted as a 
polygon motor). [ using electromagnetic brake ] 
[0028] 

[Effect of the Invention] Since it made make the halt location set up beforehand stop a polygon mirror 
with a means make a position stop a polygon mirror, by the above explanation when a polygon motor 
stops according to this invention so that clearly, the scan optical system from which the time amount 
which the detection of the reinforcement of a light beam or a configuration performed where a polygon 
mirror is stopped, and adjustment take can shorten, and/or a light beam does not leak out of a system is 
acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Drawing 1 thru/or drawing 6 show the 1st example of the scan optical system concerning this invention. 
[Drawing 1] The top view showing the configuration of scan optical system. 
[Drawing 2] The sectional view of the polygon scanner shown in drawing 1 . 
[Drawing 3] The drive circuit block diagram of a polygon scanner. 
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[Drawing 4] The graph which shows the standup property of a polygon motor. 
[Drawing 5] The actuation electrical diagram of the electromagnet for home positions. 
[Drawing 6] The drive timing diagram of a polygon scanner. 

[Drawing 7] The top view showing the 2nd example of the scan optical system concerning this invention. 
Drawing 8 thru/or drawing 1 1 show the 3rd example of the scan optical system concerning this 
invention. 

[Drawing 8] The top view of a polygon scanner. 
[Drawing 9] The front view of a polygon scanner. 

[Drawing 10] The home-position halt control circuit block diagram of a polygon scanner. 
[Drawing 11] The drive timing diagram" of a polygon" scanner. ~ ~ ~ 

[Drawing 1 2] The top view of the polygon scanner in which other examples are shown. 
[Description of Notations] 

1 r — Laser beam scan optical system 

2 — Laser diode 

5 5* — Polygon scanner 

20 — Polygon mirror 

21 — Polygon motor 

30 — Electromagnet for home positions 
32 — Piece of iron 

60 — Electromagnet for home positions 

70 — Polygon scanner 

71 — Polygon motor 

72 — Polygon mirror 

75 — Mark member 

76 — Photosensor 1 
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' .X^9IC^-X«flEJ&*#M&Sft*. CftfcJ:*). h7 
>$?X*4 9ttONtttBfcfctK «15 3 0 fc*«E#«E 
tXT*K5 3 0 Wimt*. 
10 [0017]te #Ui>5?-20$*-A*yy 

hS#»LTSliBtS. 0 6tC^T«t5lc, #UP*>S 
7-2 0jW*JtUTt>*#flHCfc^T, X^T^liX 
•fy5 L 4 5 50NT5t 1 X* ttONff 1 7 a A* 
0. 5fMW£ttLowWW:fc*. dtUCJcO, OR' 
^4 7*>5#U P*>^-^|g«jlElSS3 9 KHJ*«*a* 

2ie>n, c©ta*fi^t:ao*^Tffi»b[iiss3 9*^^u 

> ; E-5'2 1«0. 5»n«ttK»-r*OT, 04©:7* 
20 77*^*^^57-2 0©@Cgctt0 r pm*^|) 
5 0 0 r pm^TlltJ. 

[0 0 18] X^ttONfl^l 7 a#*0. 5# 

tl;Highl/^H;I5t, *'Jrf>q&-^2 I^n© 

ttttSZltfcfc*. 0. 5»Kl-fey hSnfc^-f 

?4 6 £±9, X*ttONfl^l 7 a#H ignK 
;HcM5*-f 5 ^fc^fetfT. X+^.t*-A*i?-> 
3 >{f*t 1 7 c 7i s L owl^jKc&-5. inCit). h 
7>>?7;^4 9BON««tftD, #-A#v?->3 >ffl 
30 11^53 0 JC«86*»8S*IT««5 3 OjWPWT*. '© 
t£«. #'Ji>*7-2 0K:tS:lt&n&*Kr3 2 t«l 
5 3 0©|BK»5I**««V»T, «tt*T?lll<ELTt>fcjJ« 

vj>5.7-2o\t&umzffim2n. *-A#y-> 3 

*. tot, Iz-Iff-A^b'-Allgfil 5 ©fx 
^^©Sl^lC^aiiAS©-?, *UP*>57— 2 0 

[0 0 19] [I2IIM, §7#f] S2S1M(1 
40 *UP*>3 7-f?li:tptC7t^e»©7 , dt*-A^m^-fC« 

«t4sv>THIB 1 *W«Ojt*3t** 1 i|t|i;g|5p a pR^ 

[0 0 2 0] 0 7 fc U— »f k*-A£SE7t¥* 1 ' 
T. Z\<DM^yt¥% 1 ' IJ*-A#^y3>ffltg56 
0?:liA/c*UP , >'X^^T-5' Stl/fct>C5-C*5. 
2lO*-A*yy3>ffliI56 0H *'Jp*>57 
so -2 OdVN^-^^^l 0©Wtb?Ll 0 a*»6U— ift- 
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5 

A***nfti\fi[«Tff jfrs* o\zmWi®'&m®.3 6 \z 
mzntcu— y-'e-A^ f?ik*©*u J>=7-2 o 

[0 0 2 1] &±©«jfca» 5fc5j£SE3te¥* 1 ' £*3H 
fflkX-fv^ 5£ON-f 9 > *'J^>5 7 

-2 o«^$iJWt'*-A#> ? ->3>. -rfctoft. i7i: 

■!fif-A*«ji'aBt** i • ©strains 
[oo2 2] m-smmm* hs-hi isx 

tf0 9mf§3#lS&0tJ©#Urf>X+ J r:f-7 0 SSffc© 
T * « . 7. 8 Icia^Stlfc^'J rf>X^-^^- 

7 0WU^>t-?7 1 fc#U:*>5 5-7 2tlsE 
SnT^-S. #'Jrf>57-7 2ttjE3fflMeixT«0. 
**«Ktt3*J&«H9:.:rSft. HOrtfctfU 7 1 

©SCM7 1 a^}f®LTIsIfett7 1 afcBjeSftTl- 
S„ 3lfJi> : E-^7 10±Ii:a7*ht>'!t7 6*« 
HttSnTVi*. — #Uif>5 7— 7 2©JSiBOa 

xI?5?->3>fltJtlW»lHl»8 OtCitS. 

[0 0 2 3] £U:©«J«7&-&fc.&x|*y 7 0 

©*-A#v J ->3>f?lhSiJWHI8S7*Py^E1^01 Otr 
^"T. 8 0tt*-A#2?3'3 >{?lk$OT[Ejg&T'&So £ 
©•MBK8 Ott#U:J>^E— *7 l"v»tflM3*ai 
0, 7*ht>iJ-7 6*^©^liiif^5. ifclc. • 
#U^>5"7-7 2&*-A#v f ->3 XcflcikSttS^ 
■HCOHTHl lfcjRT*-f A^f-htMBbTBWI 
"f S. 

[0 0 2 4] 01 llC^T«t^lC, #iJ^S5- 7 2 

-i 2 a >\z»±z-&z>tzit>(D&±mn 

Zft—Atfitisa >&±MM®1&8 0 \Zxk2>. Z\<D'&. 

5i:ti:±D, #"J=f> ; £— ^7 l^Olff^SLo 
wU^;U{CbT#'Jrl'> ; E-^ 7 i^©3&tt£ffit£-tf 
So t-^7 1^Wil^t#'JJ> 

= 5-7 2»4«tt*3&*i«s«aEUT«c<)!c**Tiafi-r 

*. ^©«tt*©e«IM*«^{r-^©f4S (*-A# 

So 

[0 0 2 5] tot, *'j3'>=7-7 2ffl*-A*y 
-> 3 U— iff -Art* t'-AmS'lStt 1 5 © t*^ 
^^©SiJfclgBfcASffiBCfcS.fc^K.-:?* h-t 



(4) 

>U- 7 6 U if > 7 1 ©±ffi©ffr/£©figfc:K 

^ u-+ftr-A©3tK^tt©«ta, ■mcs-rsttM 

3j?'J^>5 7— 7 2©*-A#v->3 tffcf- 
_ - A*^a>t#^©m^fcSn/j:^fi[BC^S J:o-{c,-7 
* h-fc>-y-7 6*sJ*U:J> ; E — *7 1©±®©^©& 

10 So 

[0026] [te©^M^j] *3BWJc«**aE5t**a 

fiME3fcl6WclH£r* , b©Tttfc<, *-©g^©^Bi*j 

ffltiH3o, 6osr;«^3 2*. •tnfn2a«it 

fcfc©Tfc57&<, ^e > t , Lt>3.tlJCK^SnSt>©Ttt 
ft<, •€-tl-€ r nH@L^tf^.7«ct»t)©T*-3T%>«t^. 
[0 0 2 7] £.Tz. 01 2Jc^TJ:5H, 2 n fi©/f;-A 

#^->a>ffl«fi853 o, 6 o zmmm&mm 3 6 \zm 

ttiO, # 'J 2 s«6 

S. *3*lt«©#U^>X**^-tt. -«tt* 

©i^MStciO^U of>5 7-£^lt£itSfc©T& 
cn£W1-£«©7>-**fiJfflLfcD, 

[0 0 2 8] 

30 [».«©&*] £/UE©W9i-CW&a-fc«fc3fc, #SB9IK: 
S^j£©flHlKff.ll:3-&-5#Rfc:«fc?>, #'Jrf>57- 

[HB©flM-feK91] 
0 1 &n L0 6 fa*5fiWC«S**3t#»©SB 1 USSfll 

40 £7KTfc©T&5. 

[0 1 ] £S7^*©e§/££^-f ¥®0o 
[02] 01 l:^$nx^5#'JJ>7*t 7"©K® 
0. 

[0 3] #Ua*>7.^-V^©K»lfil8&7*P>>70o 
[04] ^UP*> ; E-3'©4%±^0#tt^^r^7 
7. 

[0 5] *-A7j^->3>ffl«&5©f£»«^0!S0. 
[0 6] #U=f>^ + + ^-©«»^'f A^-fr-h. 
[0 7] #»"»£»*££#*#©* 2 
so ffi0„ H8«tl-LH1 1 H*»WC«*jtaE3t**©» 



BEST AVAILABLE COPY 



ftffl ¥6-59207 



(5) 



[08] #'J + 3-©¥SB. 

[09]- #»J^*>X + ^i-©iE®0„ 

[01 1 1 *U-^->Z.*.V*©ffi»J^<f ■Afjf.-rK^. 
[012] ffi©H^J^T#U=f>X+^^-©¥® 
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